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(57)Abstract: 

PURPOSE: To provide a DRAM system in which power consumption is 
reduced up to a maximum. 

CONSTITUTION: A DRAM 30 is provided with a power managing circuit 56 
for removing power from a circuit group 134 on the DRAM, which is not 
required for self-refresh, and timewisely relatively turning off another circuit 
group 120 required for self-refresh in a refresh cycle. This power managing 
circuit 56 is provided with a counter 108 and simple decoder circuits 112 
and 1 14 for decoding the binary output of this counter. 
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0 6 5£jiu-r-fe;i'7»;7L'9^j.{c=Fje.S'5i:i3esi?i 3 

4^ot£#ftT^3. cne.©t;i/7'j7l/f i/a©fc 
»fc^i>SJEc[HlgS» 1 3 4©S?tffl!ltt«;- H 7 0 7 feil 
LTVs s'vo&AsftTl^. i©J;-5K:i/T> Tl-fy 
^1 3 2B;-fe;i/7U7Wyi'j.©fc«)tc^g|35:|H]?SP 

1 3 4^©§7j{ft££55£:lcf£ltU ftoT-tfte.©® 
KT-ttmTj^^-rSdt^T-g^V^ t;i/7'J 

7 by ^:x©;fe4&£i&gT-&V^&ttT&®&[5]e§£ 
fc}\ i£v>Vbb*&ttJ2§l 3 6, 8R.*VbbtftHlS1.3 
8. 3§©£Et^Ul§gl 4 0, StFJUigSSl 4 2*^**1 

So 

[0 0 3 4] 08tiSVAT, iJ-H18±©*>-* 
7{s^i:7ny7{s^l 1 0 tttNAND-7*— > 8 0 2 
^{fc*S;**XTx Vbb#>71 0 4^so«t*s5'; — H8 
0 4±^Vbb!j!>7if^4$*5. £*U±Vbb 

[0 0 3 5] E9tj3V%t. rtS5RAS_fg-^a:»;7U 
» is^mm&X: 'J71/ s»i/ayVl/7*»4St5. U 7 

•^•7fi^7'^5r-f 7Sl/t;Wsf$»4$*, 

tt^n-ene u^fivs v^ov^fi •? yyvvis 

>*>-*7-rS. rtSPRAS^g§t±2Jtj&t1-t!c^ 
Q 7 ?> © 2 jtftfHktt «t o T^flDt rtS5R A S_ 

m^*&£.z-&z,<DT', mm*> • #7 y 7i/-v 

'J 7 b y ^jl|5IK©^-> • ^7f3-^l 14>t'T-©« 

y 7^y^ayvi/7i:Kfra^t:il3iMI7e>ix*C^ u 
S£oTVbb*>7{i^fcW-> «^7m^i:7Ds;i7{5 
^i:©m*^t>-&T-feS©T% Vbb^>7«^0:rtglJ 
R A S_M^t<t-3T^$iX5 'J71/9 jl/VI/7x© 
BU^©7'^7 i >f 7,-K>7«^&^-r. Vbb7lt>7(i^ 
tt y 7 b y >>a<i^©HfC0:^777 1 -f 77K>7«®i& 
RUTINS. CtlliVbb^>7S lfT©^— ^-tr;i/© 

y 7 b y > jl <d m&T- 1 m r -omit z s , t) u ust- 

®M$5&y-HA7j£fflVvtVbb;tf>7£y 7 
b y ^ j.^;i/7©|y^{c^n^n 2 lHlfeU:i2I&3--& d t 
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[0 0 3 6] 131 Ofc^T, -fe^? >J 7 U <i>*SD.m& 
*>«*7r3-^l 1 4lifs-^Q 1 -Q7©2itSit 
fttt&SBU 0-K 1 1 8±^> -^-7(1^*^ 
^-)/5 1 1 0 0 2i»&101 4tt-e*veft2jt 
SltQ 7 - Q 1 1 Vd d fcAO^tfns. ^-fs/f 1 
.0.1.5 -1_0 2LAjtt*.n-WL2JBM.-9.Q 1 -Q.7.fcY_ 

sst'xoi&^s, yfl 0 0 2-1 0 2 8fcjt>.& 

ST-*n«D r am 3 o t m ^mmmm±^m-t 5 d 

oTJBfiE^ixSo Sbj.— X (ant i f us e) 4>£ 
fc<£fflt-#£. y-KOVdd, Vs s*fctt2it»lt 
»flQl-Q7^©SSIH:^-> «*7fii*l 1 8©S« 
ftfe*^ SV^S&jrrs. 1 002-1 01 

4i»t.©tii*aNANDy-M 0 3 0, # 1 

03 2, MNANDy- M 034 £JgT£iBU N 
AND^-M 0 3 S<DY\t)*W*J8.-?Z>. ^-f y^ 1 
0 1 6- 1 0 2 8©i±J*tt, -f>M-^1 040, NA 
ND^- M 042, -f WV- * 1 0 4 4, &IFNAN 
D^-M 0 4 6&«£T-'v£a6U -f>^1036 

[0 0 3 7] ei it^t, nti'gmtD&Laix.v ? * 

^®ES1 1 2tt2SI®(tt»fi6Ql-Q7£gfIbTy- 
H l 3 0±^-t;i/7 •;7L'y^jL<s^-*^$-&5. HI 
esi i 2tt-en-en2ji&ftscfieQ 1 - Q7^&tfn 

fc^-f '^1102-1114 £^tr. >W 1 0 

2-111 4t*fcDRAM3 0 ©*N9##*4'f'£&Ii! 

y^l 102-111 4©iU7jfci:, NAND-^-M 1 
20 x •< Wt-* 1122, MNAND^-h 1 12 
4?&JgTeagU 5vfl 1 2 6^©-fey hA?J&JgJ5E 

-r s . y - k 1 4 8 ±<zh ^-x;i// y -fe 9 h_m*BV 

5 9f 1 1 2 6^©yHzf b_A7j£{8;ilS-f 3„ 
112 6 cotB^jB: y — K 1 3 0 ±«^©-fe;U7 >j7l/s» 

[0 0 3 8] gB^^tifc*^tti©J;-5tc, -n— 
>tr y -7t- HtAS^ y — 7=e— 

#*Q.3Ui<$/8#©* y -x^e- vmrnzgrni- z> z. 
a^T^©8?i?/s:3>tfa.-*#<£;ii£*i,£v^v>-5g 

y±;i/3>t:jL— fo^t5'y^7>^A7i' 

•fe** * y g&iciBtsstiT^s-r^-c©^— * y — 



[0 0 3 9] rtgpftjfc^y 3> fD— 7SrffifflLTV\ 

-b^pt y gpt^ ut^ y -x^e- k ^ ci t 

TJ^SHeSOf&ff £ «fc ^ T rt^tt fc#J® £ *i 3 ^ * 

y £ fE y ±)\>.<D±)i>z?J) y.Usf u j. SUfr-T s. 

[0 0 4 0] :©tWU7l/r>al H^WSESS 

iMOft ft* i ©@]&W£*M#£** i -b© . 

fT©y ^>y'>>:^K©^»#$*s. m^gSllESHt 

T^-b^^*yei5©^2©iiiEss¥*e.3iD5Ss. ^©^ 
2©iHiBai*tti&fl;-r3 i &s©&v > >*,©T* x pt^y-b;i/© 
fT'^i/yya ©fa tc fct@?j d * e> tix i> mt>te 

[0 0 4 1] &±WiW\sTgttftBJl&zz:lz&mvtc. 

«, l*U-^*r±©SgffiS©M«»&©«U tA-7'J 
7 W y ^i©fc»t/iJST-*:V>D R AM©rtge[3BS©V% 
< O A» «7J D * S fe »fc M * 5 ft»S IflfO 

^©y ^U-vy^ju-y-^?— MsJK*^— *5J-7$-& 
5l#SiJ«;-b;i/7 'J7U5I ^ j.jjyi£S'J©^ D^T-H^-r 
SS'J©*iS^J*>nIt6T*fe5. It, 107^f^D^l 
0 0-?"f ^P#i:v^ofc^pa©ft^^>S«:5ll^fi0|JT*tt 

[0 0 4 2] gt, *^^HtV-K^*:D 1 S^-iJ'tf 
s> h-C-2 5 6Ky-HS«i|&r5«tdt^fiE^ixfc4 M 
bTy h©^^y TlxW SrWf SDRAMJcliabTittl? 

tC^^n?.^©^©^-^^^©^^^ feffiffl tt 

[0 0 43] JW±©UiB^{3gibTHtrWT©il&P8^t- 

(1) 3>1^jl— ^ v-^^AT-fe^T : 
A. S5l3n>tf j.— ^^^5 L A©5!i5i$||fT-r5't'*g| 

^^-^©^©^©©gifa^SI^S^Bt 
£^T<£ffl £ ft 5 ^ £ fft<S? £: 3 ^E y , 

BtiB^^y t^utx y— x-e- K^jg^sm-^^^ 
^■b^^tyge^^-rs h5I3^ ^e y t- o t , auiB-b ;i/ 

WP'O-S. f^M©t,©T-fet)Hui3-fe>'l'4'tia<S^ftT 
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v > * * ■? £ tz tb -fcvmm r-fe ;v & <nv— 

*W ± X v Z 7 ^>VkT>? -fe^^ * V §&#ii5I3* 'J -b 

i ©@s§t¥ t m%&* * u -t:^© s^© 

iiui3$g 2 ©EfiSS¥a> 6 
CJ;oTmiI3^ j e';-b;i/©-fe;i'7 U 7 U y i'aSUSt 
S«t-5fc©^-rs<t-5tc*ofcgul3X ; E: | ;s &&ti^> 

[00 44] (2) MUKIB^nVtfi-^^^A 
T-2j>^T\ mFi3-b;i'©^;i/-7'A s -b;i/© 1 o©frT-fe-6 

[0 0 4 5] (3) %iimmm<D-3>\Z3.-**s*T2* 
[0 0 4 6] (4) JglJM§3«©n>tfi-**>;*5rA 

[0047] (5) mim.mm<ou>^zL-^^^u 

T-^-qTx iiu§3$fil©[I]&i?#Vbb*>r[IIIS£^ 

[0 0 4 8] (6) ^l^gB^C^i'^i-^^^A 
T-JfcoTx StiI3^2©[5]KSaf4 s SV^VbbtfemigInlgSS 

[0 0 4 9] (7) ^lJHIBecri^lfi-^^^A 
T-fc^Tx H5l3B3i3^2©lHlSSefA J ^V>VbbtfeaigglHl 
K<&^A/tV>5 3 >lf jl — i'i'^rA. 

[00 5 0] (8) Bl«f3©©3>lfi-^^7 i A 
T-&^T> B5I3^2£D|ElKS¥* s jiflff^tBiiI5J!S*^ 
W5a>Ka-i'^TA. 

[0051] (9) mims&®<D?>vi--*isXTi* 

T-fc-oT, B513^2©Ie]SSi¥* s 5>JSIfSIl]BSSr^TV^5 

[0 052] (1 o) mim$zm<D3>v J .-**,x7- 

AX-tb-oZ. mii3S7jgS[5ISS4s, 23tft^&»^$ 
#3 2 ^12iV^2©7 ; 3-^|lfST-fe 
oT^^mji3 23i&ffi%*^$-B-, 
^ft©ffi£®^£#&££-e- Slg 1 fiVl 2 Of^-iTi 
SSs SV2a^«IS%}g||T-$.oTB?il32iiiS(*'>>^ 

^ d v *m^z&$it<itm& 2 m/iesa© 1 
^mTrs-r^mum 2 ©^-yisisscajTjfg^fcgfi 

2 »SttB0MSS*^.T45 »K fiu§3^ 1 ©5^- 
^@SS©ai73tf S583B 1 ©IiSSaf^$iJffliU> iiuf3fg 2© 
^n-^HKOHiTJ^BlilS^ 2 ©IllS§g¥?£$!i»-r -53 > 

[0053] (i i) m lmzmo? ~> xt- 



AT-feoTx B513€l73'gS(HlfSi» I 7^7 i -Y^«®©RA 
S_0?4fc i ■at C B R 'J 7 V ->a S^il/t 
fcjl 0^-f^D|J;^tglFi3^2©Il!SS¥i)»€>@7j^D 

[0 0 5 4] (1 2) JIlfcEfUDaS'KA-***? 
AT'feot, BUI3m7J^aiHlSS3!) I 7'^^-f 7"»RA 
_ S_©^StC«fc^>:CC B R JJJ7_U.SL2 ! '.i.fegKUX*»6 
£j 1 0 0 v-f >? S5B3^ y -fe;i>© y 7 P * is j. 

st?- b-r5fc«)©H5i3^ 1 ®lalXH*fclbft3li-ftj: 
5 £ o n > If jl — # 7- A. 
[0 0 5 5] (1 3) tHim2®<D=i>V*-*isXT 
Af&oTs By§3S7J©31ln]SS*i^*yHr;i/©|5I3^ 

— rsr y 7 1> v is3.-t2>tzttxDft®&) y 7 v v is d.,\)\> 
*£#Bi£;*-fr£J:3fcfc-p XH*). £fcfu§3®*©3Hei 
f&£ t mt2l*3&iG) »J 7 \s vi/3./Vl'7<.<Dffi'&lz& 1 SV b 
b > r<s^ 5 «fc -5 o & 3 > t jl 

^rA. 

[0 0 5 6] (1 4) ^lJSIB^O^Vlfa.-^^^ 
AT-feoTx BuIBBuBBmTj^SlajgS^^^y-fe;!/©^ 

tffr— 7% V7is? i-r -s fc»©rtep^y 7 1^ »}» s*- jl 
snns^-b;!/©^— r& y 7 1^ y ^ j.-rs3t«>©rtgi5 

1$ y 7 P 9 JL/vi/^Omi^t^n-enMlRfiflfcHyfB^ 
l©(s]FS^&f!>^$#SJ;^t3&ofc3>b;jL-^->^ 
^A. 

[0057] (1 5) mimzm<D3>\f3-—pisX7' 

AT-feoT, mil3mii3^2©IlKaP* J Vddi:Vs s© 
&m y - K F^tgE^^nt43 1) > BuIBSTj^iai^ mi 

13^ 2 ©nissf*© 3 ^©smes^^^Tj^ 5 x. ? 

tVdd^^gy©Vs sfS'J- K^«J»J#it^fc«) 
©^-f v^IeIK$r&^©^2I5|fStKb-C*l,TV%Sn 

[0 0 5 8] (1 6) ^iag3«©3>ti-^^^ 
AT-^ot, HUb33 >tT j. — ■$> t/7\.7- Kifi^r — ^ — KM 

tltiR0MfB}&&-gA,X-^2>?>\Z3-—#*sXT2> o 
[0 0 5 9] (17) t^^l/s/i/at-^fx. 
tz-m-S. ^7>^7^t^^t ygPT-fe^T : 

A. ffi:J ? 'J2:'EtbTSV^gi^$ixfc-lr;i'©it7'7'l"f 

coi&izmmztix. imztitzT—SKDU&otz&izv 

7l/«r>a^tn^t5y^^t 'J -b;i/©±fli: 

B. HU§3-fe^©7U'f ■^■o&AsftTx gilSB^^y-fe;!/© 

y 7 u y >>j. h-rsfctotawt- s - t^s* 

£ix5§ll©[5]£S!^ 

c. mii3-fe;i'©Tn , ^o3&i)snTx BuiB^^y-fe;!/© 
y 7 is * jl ©Rgfctm*) £s* ») * e> ^eito^v^ 2 

D. buI3^1 i:m2©15]g§i¥^o^AJnT> *M6«)t-tr 
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)MD 1 -pcofT© U y V v ^^©ifrlcmifBI 1 ©lalS&i? 
*iti^$-&s Buf3Sg2©iM^fr&ttS;b£SX»>5>x3;i 

T^-fe^y^ygp. 

[0 0 6 0] (1 8) fgl TJgfBmc^'Jg&T-fco 

Tx-mil3SB 1 ©ISSSS**^-- b;i/»i£iiffSg£SSl]S& 

fc^A/t-i^S^ygP. 

[0 0 6 1] (1 9) ^1 7JSi3«0^*UgiJT-fe^ 
Tx miS3I 1 ©[UfSSStf^ v h** >S^SS«^SIe1 

[0 0 6 2] (2 0) Mil 7SS2«iCD^^'JgeT-fer3 
Tx a^^Ia^l©IlESSP* ^ Vbb>l^>7'lafSS^^•t•V^?, 

[0 0 6 3) (2 1) Sgl 7lBgS«CD^^ ygPTifco 
Tx Bw§3fg2©[a]Eg?¥tfSV>Vbb&fflS®Fg£^/bT 

v^^ygp. 

[0 0 6 4] (2 2) ^1 7lHS3«©^^';g8T-feo 
Tx Suf3I2©ISE&S*jb^Wbbt&tiaSg0&£^A/T- 
V^^ygPo 

[0065] (23)^1 731131$©*^ U 
Tx flyf3Sg2©[I]&i¥#®«E&m§§l3S&£^A,TV%S 

*^E'JgP. 

[0 0 6 6] (2 4) Sgl 7JHI3«8©^ ; E , JSPT-feo 
Tx «3f3Sf§ 2 ©@£&SW'J*lS&[slgS£^T-V^ * * y 
gp. 

[0 0 6 7] (2 5) J61 7 913*2©.*^ 'J gPT&o 
Tx buSBII^SIhIB&^x 2ji»{a^£38ife£-e-S23i 
&*->>*\ ^1SV^2©7 ? ^-^I11S&T-«>^TP^ 
* I B5132jtScM^«ra^^-&. *fc&****iv*ft<Z>aj 
S564**SI 15V^2 0r3-: ^IslfSx M 
2 fiJS&$(fSiBi§T fc oTbjBB 2 JliS* •> > ^ 

^m^S^$-&Htjf3 2 ftJS&S© 1 -D&fZm 
f -SstJiBI 2 ©^n-y©ai;&fs^££{i1-£ 2 fij^& 
8tfgJg§S&^A,T-:fc D x miI3^ 1 ©^a -^ms&ctBrfr 

©tll^^HuBB^ 2 ©E]SSi¥£f&iJi@]-r £^ * U 95. 

[0 0 6 8] (2 6) SM 7«i3«©^*Ug5T*fco 
Tx SuI3S*^aiHlfS* s 7'^^^ /tti®RAS_ ©^ 
SIC «fc -p T fiuI3^ * 'J gP^tfc££ ft* CBR«j7l/»f 
j.£^bT*>S>*<Jl 0v>f *P#&fciiui3ff!2©[SI§ 
e>S**«x D *2> £ "5 o fc^ * 'J gP. 

[0 0 6 9] (2 7) II 7JMI3«©^ ; &UgPT-feo 
Tx Bui3S*eS@B§* s 7'^7 1 -f :/tWS©RAS_©^ 
£fc <fc T b3I3^ * U gp^t&££ ft* CBRU7W'r> 
:3.£iS^bT*»6>iRjl 0 Ov^Df^x HUfB^^U-b 
;wo 'J 7 1/ v */ 3- b 5 fc«)©B5I31 1 ©HiSS 

P$i&#$H* s ^ ^ 1 3& o u se. 

[0 0 7 0] (2 8) II 7JSI3m©^ : e , ;a5TSfe^ 



^3--r-5feK)©rtSPe?) 'J 7 1/ y «>i^;K*£SB£;*-e5 
y 7 Wj> ^ a ; © tc & 1 g V b b > 7^ £ 

$ -e a «fc a tc ^ fc ^ * y gp. 

[0 0 7 1] (2 9) mi 7J3«3©©^USI5T-3?o 
Tx ttSB«lEttA«31(5IRjP;t =E U -b;KDitu§3fT£ U 7 

-....V v ^i-rsfc»©rtaje*j y 7 i/.f^a^sjsss 

t5J;7t^ot43»)> ^fcSufBa^msislSS^-b;)/© 
$01/— 7S'J7l/-r>an& «)©rt gP&<J 'J7l/>r>a 

^;^©f(i«t^n^nii4Ra«jictyi3i 1 ©hiss* £i& 
^s-es.t-Sfcfc^fc^ygp. 

[0 0 7 2] (3 0) mi 7JRI3«©^ ; E , JSPT*fe-p 
Tx hu83buB3I 2 (DM&mifi V ddfcVss ©®3§i 0 - 
FIHfcftttSftTSSlK iu!3S*©S[51K* s HU§3I2© 
ElESSf © 5 ©SHIS A» m.13 ») * 2> £ -5 £ V d d 

^HISS^S^©! 2 [5]K5£|IiibT;£bTt'>2>.* -=E USBo 
[0 0 7 3] (3 1) ^-Vt/l'3>Ki-i"l'©T- 

a. ffiffl#^e»©^»j— r*— Kffli^sset*i 
I, 

B. Buf3^U— T^E— K©F^x 7— 

c. fiiB^-f v^^>^7'^-fe^^ j E , ;epfc»b 
t>x y-7**- Kfesiff tsji^-rsm^©^ 

figCft^bTx mmV-(i-K '^vvm^-b^t 
•J gP* ©^ ^"5 f * ^ 'J •kfl'O-kfr? *s a. 

Zmft-f SXgT-fe-oTx mif3-b;i/7'j7lxy^i©« 

ssam© y 7 w *>3-mm& *> tii^tsisi:, 

-fe;i/7 y 7 V v > jl SrH^f S d ilifi 

s^nsii ©iissap^^s^fc^ * y -ttwon © u 

7 V y >>a«f©^lCti;^$-&SXfi$r^tr-b;i'7 'J 7 V 
'^^^.©ll^fXSx fiV 

E. b«S3^^-^ y^^^^AT^-b^^^EyePt^b 

t* y-^- K*^T-r^§ - t*ig^-r ?.{s^©£ 
Bgic^bTx mi&P4-)-\* *9>n7*«^« 

y gp * K:^- $ ttT -b ;i/ ^ y 7 U v > 3- (DTS&Mt} d 

^^tir^mt>ta^m 2©®ssi¥*»e»3isptt«s&^n 

[0 0 7 4] (3 2) 13 lli!3^©^?ST-$>oTx b5 
f3b;i/7 |J7U s> ^©^JS^^-rsx^BulB^^E 
y gP*©%ffiii©iH«a§<ai«t-5 d £ &^A,T^ 

[0 0 7 5] (3 3) 13 lJHB3^©^rffiTfeoTx m 
831 1 ©BSSi^^fiJ^^-a-^xg^HUBB^^ 'J -b^Cfr 

© y 7 u a. © hu^ ic ^iveft i s v b b tx > *® 
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[0076] (3 4) %z immm<Dumx-&-3x, m 

[0 0 7 7] (3 5) mz lJlI3«^D^■C*$.oT^ Wi 

[0 0 7 8] (3 6) pRAM20t£ s ■bJl'7 , J7l'S' 
*>a©fc«>fc:&gt:-fc^DRAM±©[I]S&g?l 34*6 

cDEKPl 2 OS'J^u-yi'j.-y-w^^Kr^flgfcita^ 
•^-7$-B-4H*©SIl]K5 6&figitT 
V^. miiBS7j'gaiHlSS5 6tt**>* 1 0 8 fc, iul3 
*>?>*© 2 jtgcffl*> £*ft^-r 5 fg^fc^ 1 

1 2RV1 1 4fc«r^tr. 

[HH©«*aa(iflii] 

[01] y^a>Ka- *i:UTtefl3-rs<fc-5K 
[02] #^©a*gS@S&&^*rDRAM©rtgB|5] 

[03] iSm©CAS_t7*7'RAS_HuCAS_y 
7 ^->^0. 

[04] *£5IBC£V*TttA3*l«:*>J--7%--F£|& 
5v3--5ff-f©*-f ^ >^S. 

[05] *»W©«*«3SEl»©rny^ia. 

[0 6] *^{C43VATffiffl$n*-fe;i'7»j7U'^^i 

*e7>^©niss0o 

[08] #SSHJ£:fcl'>TVbb#>:7'£* — • * 
— >*7-r^fc»^ffl^^«.I5ISS©^D S»*0. 

[09] Vbb*>:7|5]S8£* — • >*7T 

i]7i/» *>o. &§S3g-r 5fe»fcffiffl5nsif©^ 
-f5>^0. 

[010] #$SBJ3fc;fev%T-fe;i/7 y 7 1/ * ^-j. £§£Si-r 

[0ii] *ftm<ontiwm<D&iiiRv : 7 9*wte>a 
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